BALANCING VERTICAL LOAD DEVICE FOR A MOTOR 



FIELD OF THE INVENTION 

The present invention relates to a balancing vertical 
load device for a motor, particularly to a balancing device 
for a motor having an air container and an air cylinder 
of large capacity and operating with a closed air pressure 
system at low friction, offering complete horizontal 
balance and control of vertical positions and forces of 
a motor, so that precise micro-control of any positions 
is achieved. 

DESCRIPTION OF RELATED ART 

For precise control of force and position of a motor, 
e.g., for application in chip bonder, loads, which 
influence precise control of vertical working position and 
force, need to be balanced. For applications in 
optoelectronics and semiconductor manufacturing process, 
balancing of loads demands appropriate cleanness. 

Conventionally, load balancing devices having voice 
coil motors are used for precise position and force control. 
A load balancing device having a voice coil motor achieves 
balancing by using either a spring or a weight. These two 
types, although being usable in a clean process, do not 
allow for precise adjusting upon replacing a spring or a 
weight and are thus not suitable for very small loads. 

Furthermore, control devices which use oil pressure 
circuits, like those disclosed in Taiwan patent 



publication no. 230546 "weight distribution control 
device using a vertically moving shaft", or sealed oil 
pressure circuits, like those disclosed in U.S. patent no. 
6041597, allow for improved fine-adjusting, but are not 
suitable for clean processes. 

To summarize, conventional art does not offer devices 
that both offer precision control of forces and positions 
and are suitable for clean processes. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide a balancing vertical load device for a motor 
with increased precision of force and position control, 
using a sealed air pressure system to drive a vertical 
movement. The present invention a motor assembly and a 
sealed air pressure system. The motor assembly has a motor, 
and a load weight which, driven by the motor, performs a 
vertical movement. The sealed air pressure system has an 
air cylinder, a piston, gliding inside the air cylinder 
with low friction and being connected with the load weight, 
an air container, storing a relatively large air volume, 
and an air pressure source. The sealed air pressure system 
balances the load weight, so that precise control of force 
and position of a vertically moving object, as if moving 
horizontally, is achieved. 

The present invention can be more fully understood 
by reference to the following description and accompanying 
drawings . 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The balancing vertical load device for a motor of the 
present invention comprises a motor assembly 10 and a 
S sealed air pressure system 20. The motor assembly 10 has 

a motor 11 and a load weight 12. The sealed air pressure 
system 20 has an air cylinder 21, in which a piston 22 is 
gliding vertically with low friction and which is 
connected with an air container 23. These structural parts 
ID allow precise control of force and position and are 

suitable for a clean process, as is described in detail 
below. 

As shown in Figs. 1-3, the motor 11 is a driving 
source, having a side on which the load weight 12 is mounted. 

IS The air container 23 stores a large quantity of air. An 

air pressure source 25 is via a valve 24 connected with 
the air container 23. 

The motor 11 is a voice coil motor, having an inner 
part made of magnetic steel 111 and ferromagnetic material 

2D 112, which form a permanent magnet. A coil 113 surrounds 

the permanent magnet. Upon change of an electric current 
through the coil 113 a mechanic force results that pushes 
the load weight 12. The motor 11 has a linear array of 
digits 114 for indicating a vertical position of the 

55 electric coil 113, in turn for controlling the electric 

current through the electric coil 113 and thus the output 
of the motor 11 and the vertical position thereof. 

The load weight 12 is driven by the motor 11, 
performing a vertical movement. The piston 22 is attached 

3D to the load weight 12, moving along with the vertical 



movement of the load weight 12. Due to the limited 
cross-sectional area of the cylinder 21, the vertical 
movement of the piston 21 changes the air volume of the 
air container only by a negligible quantity, so that 
approximately a constant volume of the sealed air pressure 
system 20 is maintained. 

The valve 24 is used to adjust air pressure in the 
air container to balance the load on the load weight 12. 
In various vertical positions of the load weight 12 and 
during rapid vertical movements thereof, the balance will 
not be affected or deviations therefrom can be ignored, 
so that in any vertical position of the motor 11 precise 
control of force and position is achieved. 

Referring to Fig. 4, the balancing device for a motor 
of the present invention is preferably mounted on a frame 
30, taking advantage of space within the frame as the 
volume of the air container 23, so that no additional space 
is needed therefor. 

To summarize, the present invention uses the air 
container 23 and the air cylinder 21 to achieve near 
balance with the load weight 12 of the motor assembly 10 
(as a vertically moving structural part), enhancing 
precision of force and position control. Since the sealed 
air pressure system 20 is not readily exposed to pollution, 
usage in a clean process is possible. 

While the invention has been described with reference 
to a preferred embodiment thereof, it is to be understood 
that modifications or variations may be easily made 
without departing from the spirit of this invention which 
is defined by the appended claims. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a perspective view of the balancing vertical 
load device for a motor of the present invention. 

Fig. 2 is a perspective view of the motor assembly 
of the present invention. 

Fig. 3 is a sectional view of the sealed air pressure 
system of the present invention. 

Fig. 4 is a perspective view of the balancing vertical 
load device for a motor of the present invention installed 
on a frame . 



